Abatrac-The characteristics of saccadic reactions to double steps of a target were analysed as a function of the time lapse between the second target step and the onset of the response. The analysis suggests that goal-directed saccades are prepared in two steps; first a decision as to their direction is taken which requires a randomly varying time, and subsequently their amplitude is calculated as a time average of the fixation error. In addition. the analysis demonstrates that the preparatory processes of two different saccades may overlap in time ("parallel programming") and that. although reacting in a discontinuous manner, the saccadic system continuously processes the afferent visual information. A conceptual model based on an internal predictive feedback pathway and on a non-linear decision mechanism is proposed that accounts for the observed behaviour.
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INTRODUCIION
The saccadic branch of the human oculomotor system has been studied quite extensively with methods adapted from control theory, and several models have been proposed to account for the observed behaviour of this subsystem. Most of these models are based on the principle that only one saccadic response can be prepared and executed at a time (Vossius, 1960; Young, 1962; Robinson, 1973) . This principle reflects the view that the size of goal-directed saccades is determined exclusively by the target's retinal excentricity. Accordingly the models predict that between two goal-directed saccades there should be a pause of at least one reaction time. This implies that after initiating a saccade the system would enter a refractory period extending over the duration of the saccade plus one reaction time. There is, however, an increasing number of experimental observations that contradict this principle of "only one saccade at a time"; several authors have reported saccadic intervals that are much too short to be compatible with the abovecited "classical sampled data" models, e.g. Johnson and Fleming (1963) , Tiiumer et al. (1972) , LevySchoen and Blanc-Garin (1974) . Moreover, pauses that are clearly shorter than the saccadic reaction time are regularly observed between primary saccades and corrective secondary saccades, especially if the corrected error is large (Becker, 1972; Becker, 1976) . Finally, by-results of an earlier investigation involving small changes of target position either at the beginning or at the end of a large saccade (Becker and Fuchs, 1969) showed that a target step at the begin-* With the support of Deutsche Forschungsgemeinschaft SFB70.
' Note that a different meaning of "parallel" has been used bv Robinson 11973) who refers to the spatial coding of infoimation in &any bf the processing elements (retina. CGL, superior colliculi etc.) by means of an array of parallel channels ning of the saccade is responded by an appropriate correction sooner than a step at the end, suggesting that the preparation of the secondary saccade had already begun while the main saccade was still in progress.
We therefore considered the possibility of parallel programming of saccades instead of the strictly serial mode of operation inherent in the above-cited models_ By "parallel" we refer to the time domain. We hypothesize that the saccadic system consists gross m&o of a chain of processing elements having each a time delay, and that operations associated with different saccades may be carried out simultaneously at different stages of that chain. These operations are independent from each other by virtue of the time delay separating the different stages of the chain.' We tested the hypothesis of parallel programming by recording the saccadic response elicited by two succeeding target steps ("double steps") with such time separation between steps that the second step occurred while the subject was still preparing his response to the first step. Testing the saccadic subsystem by means of double steps is a method which, in principle, is not new (e.g. Westheimer, 1954; Bartlett et aL, 1961 1975) . The results of many of these investigations are compatible with the idea of parallel and independent programming of two saccades. In fact they demonstrate that the pause between the two saccades of a double-step response decreases and may fall below the normal reaction time as the interval between the two target steps shortens. However, these results do not yet prove parallel programming since they can also be explained by "grouped programming" where, in response to two target steps in rapid succession, a "package" of two closely spaced saccades would be preprogrammed; such an explanation was put forward by Levy-Schoen and Blanc-Garin (1974) 
